Stimulation of gastric alkaline secretion by histamine in rats: possible involvement of histamine H2-receptors and endogenous prostaglandins.
The mechanism of stimulatory action of histamine on gastric alkaline secretion was investigated in anesthetized rats. Intravenous infusion of histamine (2-8 mg/kg/hr) dose-dependently stimulated acid secretion and in the presence of omeprazole (60 mg/kg), an H+/K+-adenosine triphosphatase inhibitor, produced an increase of gastric but not duodenal alkaline secretion; the degree of gastric alkalinization was also dependent on the dose of histamine, reaching the maximal values of approximately 1.0 microEq/10 min. Cimetidine (100 mg/kg s.c.) significantly inhibited both acid and alkaline secretory responses caused by histamine, whereas indomethacin (5 mg/kg s.c.) significantly prevented the increased alkaline secretion caused by histamine as well as mucosal acidification (100 mM HCl for 10 min). Tripelennamine (10 mg/kg s.c.) had no effect on either acid or alkaline secretion. Histamine (8 mg/kg/hr) reduced the arterial blood pressure (25.3%) and increased the mucosal vascular permeability in the stomach as determined by Evans blue (160%), but these vascular responses were significantly prevented only by tripelennamine, excluding the possible contribution of the vascular effects to the increased gastric alkaline secretion. These results suggest that histamine may stimulate gastric alkaline secretion as well as acid secretion, and the mechanism of histamine-induced alkaline secretion may involve both endogenous prostaglandins and stimulation of H2-receptors.